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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymerizable compound with a high ion conductivity and with 
excellent safety that is useful as a material for electrochemical devices such as a secondary battery and a 
capacitor, a polymerized material thereof, a polymeric electrolyte comprising the material, and a 
manufacturing method therefor. 

SOLUTION: This polymerizable borate compound is obtained by: esterification of a polymerizable 
compound represented by formula (1) XO(AO)nH (wherein X is an acryloyi group or a methacryloyi group; 
AO is a 2-4C oxyalkylene group; and n=1-100) with boric acid or boric acid anhydride, and has a chlorine 
content of <100 ppm. An electrolyte for electrochemical devices is obtained by comprising a polymer 
thereof. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAMS 



[Claim(s)] 

[Claim 1] The polymerization nature ester-of-boric-acid compound whose chlorine content it is the polymerization 
nature ester-of-boric-acid compound obtained by esterifying the polymerization nature compound shown by the 
formula (1) by the boric acid or the anhydrous boric acid, and is 100 ppm or less. 
XO(AO)nH(l) 

(X is an acryloyl radical or a methacryloyl radical, and AO(s) are the oxy-alkylene group of carbon numbers 2-4, and 
n-1-100.) 

[Claim 2] The electrolyte for electrochemistry devices containing the polymerization object of a polymerization nature 
ester-of-boric-acid compound according to claim 1 . 

[Claim 3] The electrolyte for rechargeable batteries containing the polymerization object of a polymerization nature 

ester-of-boric-acid compound according to claim 1 . 

[Claim 4] The rechargeable battery using the electrolyte for rechargeable batteries according to claim 3. 

[Claim 5] The manufacture approach of a polymerization nature ester-of-boric-acid compound that the chlorine content 

which esterifies the polymerization nature compound shown by the formula (1) by dehydration under dry air aeration at 

50-90 degrees C with a boric acid or an anhydrous boric acid is 100 ppm or less. 

XO(AO)nH(l) 

(X is an acryloyl radical or a methacryloyl radical, and AO(s) are the oxy-alkylene group of carbon numbers 2-4, and 
n=l-100.) 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electrolyte for electrochemistry 
devices using the polymerization object of a polymerization nature ester-of-boric-acid compound and this 
polymerization nature ester-of-boric-acid compound which has an oxy-alkylene group with few chlorine contents and 
the electrolyte for rechargeable batteries, a rechargeable battery, and this polymerization nature ester-of-boric-acid 
compound. 
[0002] 

[Description of the Prior Art] the cell ingredient the demand to high-performance-izing of a recent-years and electronic 
product and a miniaturization is strong, and is [ ingredient ] the energy source - also receiving ~ a miniaturization and 
lightweight-izing - and high capacity and a high energy consistency are called for and various researches and 
developments are done. From the purpose which meets such [ in recent years ] a demand, the application to 
electrochemistry devices, such as all solid-state primary cells, a rechargeable battery, and a capacitor, is tried for the 
solid electrolyte as a new ion conductor which replaces the conventional electrolytic solution. In the electrochemistry 
device which used the conventional electrolytic solution, a problem is in safety or dependability from the problem of 
the stain broth of a liquid spill or a solute. In order to conquer the fault at the time of using such the electrolytic 
solution, the so-called polyelectrolyte which used the high molecular compound for the electrolyte is examined 
variously. A polyelectrolyte has ****** and has the description which also follows a mechanical shock and can also 
follow the volume change of the electrode further produced on the occasion of the ion electronic-automatic-exchange 
reaction between electrode-electrolytes. Although the solid electrolyte which dissolved the alkali-metal salt or the 
alkaline-earth-metal salt in polyalkylene oxide is proposed on the U.S. Pat. No. 4303748 specifications as such a 
polyelectrolyte, ionic conductivity is inadequate and the technical problem that contact resistance with pole material is 
still higher is left behind. Thus, when ionic conductivity is inadequate, the current density at the time of charge and 
discharge is not fully obtained, but it cannot apply to the application which needs a high current, but the application is 
limited. In order to conquer the fault of the above-mentioned solid electrolyte, many solid electrolytes which dissolved 
the alkali-metal salt or the alkaline-earth-metal salt in the macromolecule which considered as a side chain or/, and a 
bridge formation chain by having used Fori (meta) acrylate as the principal chain, and introduced the polyalkylene 
glycol chain are proposed. As polyalkylene glycol (meta) acrylate used as the substrate of such a macromolecule 
Although ring opening polymerization of the alkylene oxide can be carried out in the process of the cationic 
polymerization using the Lewis acid catalyst shown in JP,43-9071,B by the ability making into a substrate the acrylate 
derivative which has active hydrogen (meta) and it can obtain From remaining in the polyalkylene glycol derivative 
with which removal for the chlorine contained in a reaction catalyst is difficult with a glycol derivative, and is obtained 
In case it uses as an electrolyte, a reaction with the metal salt which is dissolving, the corrosion of pole material or a 
charge collector, or spark generating and the short circuit in the interior occur, and maintenance of capacity and the fall 
of safety and other properties [ stability and ] are caused. Moreover, with anionic polymerization catalysts usually 
known, such as an alkali-metal hydroxide and an alkali-metal alcoholate, it being usually necessary to make reaction 
temperature high with 100 degrees C or more and alkali metal cannot apply from the polymerization of the acryloyl 
radical which is a polymerization nature machine (meta) being caused. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a polymerization nature ester-of-boric-acid 
compound useful as an ingredient for electrochemistry devices, such as a rechargeable battery which showed high ionic 
conductivity and was excellent in safety, and a capacitor, its polymerization object, the polyelectrolyte containing the 
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polymerization object, and its manufacture approach. 

[0004] 

[Means for Solving the Problem] Namely, this invention (A) Polymerization nature ester-of-boric-acid compound 
whose chlorine content it is the polymerization nature ester-of-boric-acid compound obtained by esterifying the 
polymerization nature compound shown by the formula (1) by the boric acid or the anhydrous boric acid, and is 100 
ppm or less. 
XO(AO)nH(l) 

(X is an acryloyl radical or a methacryloyl radical, and AO(s) are the oxy-alkylene group of carbon numbers 2-4, and 

n=l-100.) 

(B) The electrolyte for electrochemistry devices containing the polymerization object of the polymerization nature 
ester-of-boric-acid compound of (A). 

(C) The electrolyte for rechargeable batteries containing the polymerization object of the polymerization nature ester- 
of-boric-acid compound of (A). 

(D) The rechargeable battery using the electrolyte for rechargeable batteries of (C). 

(E) The chlorine content which esterifies the polymerization nature compound shovm by the formula (1) by 
dehydration under dry air aeration at 50-90 degrees C with a boric acid or an anhydrous boric acid is the manufacture 
approach of the polymerization nature ester-of-boric-acid compound which is 100 ppm or less. 
XO(AO)nH(l) 

(X is an acryloyl radical or a methacryloyl radical, and AO(s) are the oxy-alkylene group of carbon numbers 2-4, and 

n=l-100,) 

[0005] 

[Embodiment of the Invention] The polymerization nature ester-of-boric-acid compound of this invention is 100 ppm 
or less in chlorine content, is 25 ppm or less preferably, and is 10 ppm or less more preferably. An electrical property is 
inferior when there are more chlorine contents than 100 ppm. A chlorine content can be measured by the following 
approaches. For example, Japanese Industrial Standards JIS K2241 The chlorine analytical method based on 5.3.3, the 
anion analysis method by the ion chromatogram based on ISO 10304-1, etc. are mentioned. In using such analytical 
method, it is possible to analyze also in the form where burn an organic substance with a platinum crucible etc. 
beforehand, and carry out uptake of the gas, and collect the combustion residues, and this is appropriated for the above-, 
mentioned analytical method. Moreover, 30 or less thing has the desirable CPR value of the polymerization nature 
ester-of-boric-acid compound shown by the formula (1), 15 or less thing is more desirable, and five or less thing is still 
more desirable. It excels in an electrical property that a CPR value is 30 or less. A CPR value is JIS. K1557 It can 
measure according to 6.8. 

[0006] From excelling in an electrical property, since there are few chlorine contents, a polymerization nature ester-of- 
boric-acid compound can be used suitable for especially an electrochemistry device. From excelling in an electrical 
property, since there are few chlorine contents, the polymerization object of a polymerization nature ester-of-boric-acid 
compound can be especially used suitably as an electrolyte for electrochemistry devices. It is useful as an organic high 
molecular compound of the electrolyte for rechargeable batteries which can use it as electrolytes, such as a 
rechargeable battery and an electrolytic capacitor, and consists of an ionicity compound and an organic high molecular 
compound as an electrolyte for electrochemistry devices, and especially useful as an electrolyte for rechargeable 
lithium-ion batteries. Furthermore, it can be used as a rechargeable battery using the electrolyte for rechargeable 
batteries. 

[0007] In the polymerization nature compound shown by the formula (1) used by this invention, X is an acryloyl 
radical or a methacryloyl radical. An oxyethylene radic^, an oxypropylene radical, an oxy-butylene radical, an oxy- 
tetramethylen radical, etc. are mentioned, and the oxy-alkylene group of the carbon numbers 2-4 shown by AO in a 
formula (1) is an oxyethylene radical or an oxypropylene radical preferably. Moreover, one sort or two sorts or more of 
such mixture is sufficient, and any of the shape of the letter of a block and random are sufficient as the polymerization 
format at the time of two or more sorts, n is the number of average addition mols of the oxy-alkylene group of carbon 
numbers 2-4, is 1-100, and is 5-100 preferably from the purpose which obtains ionic conductivity. If 100 is exceeded, 
there will be few amounts of installation of a polymerization nature machine, and the mechanical strength as a matrix 
will become difficult to get. 

[0008] The polymerization nature compound shown by the formula (1) used for this invention can be obtained by 
processing with the compound metallic oxide of 0.1 - 10 weight section to the total quantity 100 weight section of an 
active hydrogen content polymerization nature compound and alkylene oxide, after using as a catalyst the Lewis acid 
compound known conventionally and carrying out ring opening polymerization of the 1-100 mols of the alkylene oxide 
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to one mol of active hydrogen content polymerization nature compounds which be a raw material. Moreover, being 
carrying out the demineralization acid reaction of acrylic-acid chloride or the methacrylic-acid chloride, or also making 
a diol compound carry put the esterification reaction of an acrylic acid or the methacrylic acid to the diol compound 
which is a compound containing two active hydrogen can obtain the polymerization nature compound shown by the 
formula (1). However, since the yield of the compound of the structure where the piece end shown by the formula (1) is 
a polymerization nature machine, and another side is a hydroxyl group is low, a moldability may be inferior and, in 
addition to this, survival of an impurity is not desirable from chlorine or many things, either. As an active hydrogen 
content polymerization nature compound, it is the compound shown by the formula (2). 
X0(A10)mH(2) 

(X is an acryloyl radical or a methacryloyl radical, and AlO is the oxy-alkylene group of carbon numbers 2-4, and 
m=0-99.) 

In the active hydrogen content polymerization nature compound shown by the formula (2), X is an acryloyl radical or a 
methacryloyl radical. An oxyethylene radical, an oxypropylene radical, an oxy-butylene radical, an oxy-tetramethylen 
radical, etc. are mentioned, and the oxy-alkylene group of the carbon numbers 2-4 shown by AlO in a formula (2) is an 
oxyethylene radical or an oxypropylene radical preferably. Moreover, one sort or two sorts or more of such mixture is 
sufficient, and any of the shape of the letter of a block and random are sufficient as the polymerization format at the 
time of two or more sorts, m is the number of average addition mols of the oxy-alkylene group of carbon numbers 2-4, 
and is 0-99. 

[0009] Specifically Acrylic-acid, methacrylic-acid, and acrylic-acid 2-hydroxyethyl, Methacrylic-acid 2-hydroxyethyl, 
2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, acrylic-acid 2-hydroxy butyl, Methacrylic-acid 2-hydroxy 
butyl, acrylic-acid 4-hydroxy butyl, Methacrylic-acid 4-hydroxy butyl, polyethylene-glycol monoacrylate, Polyethylene 
glycol monomethacrylate, polypropylene-glycol monoacrylate. Polypropylene glycol monomethacrylate, polybutylene 
glycol monoacrylate, Polybutylene glycol mono-methacrylate, polytetramethylene glycol monoacrylate, 
Polytetramethylene glycol mono-methacrylate, polyethylene-glycol-polypropylene-glycol monoacrylate, polyethylene- 
glycol-polypropylene glycol monomethacrylate, etc. are mentioned. They are acrylic-acid 2-hydroxyethyl, methacrylic- 
acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, and 2-hydroxypropyl methacrylate preferably. 
[0010] As a Lewis acid compound which is a ring-opening-polymerization catalyst, a boron trifluoride, a boron- 
trifluoride diethylether complex, a boron-trifluoride di-n-butyl ether complex, a boron-trifluoride tetrahydrofuran 
complex, a boron-trifluoride phenol complex, a boron-trifluoride acetic-acid complex, a tin tetrachloride, 3 aluminum 
chlorides, etc. are mentioned. Preferably, they are the boron-trifluoride diethylether complex from the point of the 
electrochemistry property of the polymerization nature compound obtained, a boron-trifluoride di-n-butyl ether 
complex, and a boron-trifluoride tetrahydrofuran complex. 

[001 1] As a compound metallic oxide, 20 - 80 % of the weight of magnesium oxides and 5 - 50 % of the weight of 
aluminum oxides are contained. It contains preferably 30 - 70 % of the weight of magnesium oxides, and 10 - 40 % of 
the weight of aluminum oxides, and contains more preferably 50 - 70 % of the weight of magnesium oxides, and 25 - 
40 % of the weight of aluminum oxides. If the compound metallic oxide in this range is used, it is effective in reduction 
for chlorine. Moreover, what carried out baking activation of the compound metallic oxide can be used, and it is still 
more effective for reduction for chlorine. When carrying out baking activation, as for baking activation temperature, it 
is common to process at 200-1000 degrees C for 2 to 6 hours. 

[0012] As a configuration of a compound metallic oxide, although there is especially no limit, what is fine particles- 
like is desirable. Furthermore, less than 10 % of the weight has a desirable loss on drying, and a compound metallic 
oxide has less than 5 more desirable % of the weight. It falls [ the relative content of a magnesium oxide and an 
aluminum oxide ] that a loss on drying is 10 % of the weight or more and is not desirable, the loss on drying said here - 
- a compound metallic oxide — 105**2-degree C constant temperature ~ the reduction weight after drying with a dryer 
for 3 hours is expressed with the weight percent to the compound metallic oxide before desiccation. 
[0013] Furthermore, although the silicon dioxide may be contained in this compound metallic oxide, that content has 
less than 10 desirable % of the weight, and its less than 5 % of the weight is more desirable. It becomes [ the relative 
content of a magnesium oxide and an aluminum oxide falls that the content of a silicon dioxide is 10 % of the weight or 
more, and / removal of a still more efficient reaction catalyst etc. ] difficult and is not desirable. As a commercial item, 
as for the compound metallic oxide containing 20 - 80 % of the weight of magnesium oxides, and 5 - 50 % of the 
weight of aluminum oxides, KYO WORD 300 made from Consonance Chemical industry, KYO WORD 500, KYO 
WORD 1000, KYO WORD 2000, TOMIKKUSU AD 500 by Tomita Phamarceutical Co., Ltd., etc. are mentioned, for 
example. 

[0014] The representation presentation as a commercial item of a compound metallic oxide is as follows. KYO WORD 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/28/2006 



JP,2002-348323, A pET AILED DESCRIPTION] Page 4 of 1 3 

300 (26.4 % of the weight of magnesium oxides, and 26.3 % of the weight of aluminum oxides) Silicon-dioxide 
content is carried out, and it twists, and is KYO WORD 500 (38.2 % of the weight of magnesium oxides). 16. 1 % of 
the weight of aluminum oxides, silicon-dioxide content is carried out, and it twists, and is KYO WORD 1000 (35.2 % 
of the weight of magnesium oxides). 19. 1 % of the weight of aluminum oxides, silicon-dioxide content is carried out, 
and it twists, and is KYO WORD 2000 (59.2 % of the weight of magnesium oxides). 33.0 % of the weight of 
aluminum oxides, silicon-dioxide content is carried out, and it twists, and is TOMEKKUSU AD 500 (silicon-dioxide 
content is not carried out 37.4 % of the weight of magnesium oxides, and 17.2 % of the weight of aluminum oxides), 
this invention - a compound metallic oxide — one sort — or two or more sorts can be combined and it can use. the 
amount of the compound metallic oxide used containing a magnesium oxide and an aluminum oxide - the total 
quantity 100 weight section of an active hydrogen content polymerization nature compound and alkylene oxide - 
receiving -0.1- 10 weight section ~ it is 0.3 - 5 weight section preferably. When fewer than the 0. 1 weight section, 
reduction for chlorine is not enough, when [ than 10 weight sections ] more, it is difficult [ it ] to remove, and since the 
yield of a polyalkylene glycol derivative falls, it is not desirable. 

[0015] Although the art using a compound metallic oxide can mix or contact the polymerization nature compound and 
compound metallic oxide which were obtained by performing ring opening polymerization by the approach of 
arbitration, it is desirable to make it contact, stirring. Moreover, although especially addition sequence is not limited, a 
compound metallic oxide is added to the polymerization nature compound obtained by usually performing ring opening 
polymerization. Processing temperature is usually 50-90 degrees C, and is 60-80 degrees C preferably. When higher [ if 
less than 50 degrees C, reduction for chlorine is not enough, and ] than 90 degrees C, it may become the cause which 
produces a problem at degradation of a polyalkylene glycol derivative or the stability of a polymerization nature 
machine. The processing time is usually 30 minutes - 6 hours. When shorter than 30 minutes, even if reduction for 
chlorine may not be enough and is longer than 6 hours, the effectiveness beyond it may not be seen. Moreover, reduced 
pressure processing can also be carried out to coincidence, and it is still more effective. It is desirable after processing 
to remove a compound metallic oxide according to filtration, centrifugal separation, etc. Moreover, in processing by the 
compound metallic oxide, transition metals, alkaline earth metal, alkali metal, these salts, and the reduction 
effectiveness of ion can also be acquired collectively. Since existence of the component which originates in an alkaline 
earth metal and alkali metal among these can serve as a failure when using as an ingredient for electrTc devices, 
decreasing more is desirable. About such abundance, it is JIS. K1557 It is possible to measure and get to know from the 
CPR value which shows the amount of the alkali which is computed according to 6.8, and to contain. 
[0016] The polymerization nature compound shown by the formula (1) used for this invention is 100 ppm or less in 
chlorine content preferably, is 25 ppm or less more preferably, and is 10 ppm or less still more preferably. It excels in 
an electrical property that a chlorine content is 100 ppm or less. Moreover, 30 or less thing has the desirable CPR value 
of the polymerization nature compound shown by the formula (1), 15 or less thing is more desirable, and five or less 
thing is still more desirable. It excels in an electrical property that a CPR value is 30 or less. 

[0017] The polymerization nature ester-of-boric-acid compound used for this invention adds a boric acid or anhydrous 
boric acids, such as orthoboric acid, metaboric acid, and pyroboric acid, to the polymerization nature compound shown 
by the formula (1), and is obtained by the thing which are depended on a vacuum under air aeration at 50-90 degrees C 
and to do for dehydration. For example, a polymerization nature ester-of-boric-acid compound generates by carrying 
out dehydration for 2 to 30 hours, agitating, carrying out suitable amount aeration of the air to the bottom of the 
reaction temperature of 50-90 degrees C, and the vacuum of 0.133-6.67kPa (1 - 50mmHg). Reaction temperature is 50- 
90 degrees C, and is 60-90 degrees C preferably. If lower than 50 degrees C, advance of the esterification reaction by 
dehydration is difficult, and if higher than 90 degrees C, maintenance of a polymerization nature machine is difficult. 
As for an esterification reaction, it is desirable to carry out under reduced pressure of 0. 133-6.67kPa, and it is more 
desirable to carry out by 0. 133-4.00kPa. 0. If higher [ if lower than 133kPa, it may bump with the water which attaches 
to an esterification reaction and is generated, and ] than 6.67kPa, advance of the esterification reaction by dehydration 
is difficult. Although there is no air which leads in a system during a reaction, it dries especially a limit with a 
condensation mold air dryer etc. preferably. Reaction time is 2 - 30 hours, and is 2 - 20 hours preferably. If removal of 
the water which will be generated if shorter than 2 hours is difficult and exceeds 30 hours, maintenance of a 
polymerization nature machine is difficult. 

[0018] In the ratio of 1/3 mol of boron atoms, boric-acid triester generates to one mol of hydroxyl groups of the 
polymerization nature compound shown by the formula (1). Although the mole fraction of a hydroxyl group and a 
boron atom can adjust the rate of ester-of-boric-acid-izing to arbitration, the range of the hydroxyl group of the 
polymerization nature compound shown by the formula (1) and the mole fraction of a boron atom is 6 / 1 - 3/1 
preferably. On the occasion of an esterification reaction, the solvent without regards to an esterification reaction can be 
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used suitably. Moreover, polymerization inhibitor, such as the hydroquinone and the hydroquinone monomethyl ether 
which are conventionally know^n for protection of a polymerization nature machine, G t-butylated hydroxytoluene, and 
phenothiazin, can be used v^th the addition of 20-1000 ppm as knovm from the former. 

[0019] The polymerization nature machine contained in tfiis is used for a polymerization nature ester-of-boric-acid 
compound in the form which carried out the polymerization. Although a polymerization is made by energy, such as 
heating, ultraviolet rays, the light, and an electron ray, a well-known polymerization initiator may be suitably used for 
it. The manifestation of the independence nature of a film or ****** which will be obtained if it is desirable that it is 
50,000-10,000,000 as for the number average molecular weight after a polymerization and it is less than 50,000 can 
become difficult to get, 

[0020] One sort or two sorts or more can be mixed and used for a polymerization nature ester-of-boric-acid compound. 
Improvement in the ionic conductivity at the time of using it as improvement in a mechanical property or an electrolyte 
for rechargeable batteries is desired by mixing and using it depending on combination. As for the polymerization object 
of a polymerization nature ester-of-boric-acid compound, it is desirable to use in the ratio of the 5 - 100 weight section 
from the purpose of grant of a good mechanical property, and it is more desirable to use in the ratio of 10 - 90 weight 
section. 

[0021] In the electrolyte which used the polymerization object of a polymerization nature ester-of-boric-acid 
compound, improvement in the cation transference number by boron can attain the engine-performance improvement 
as improvement in ionic conductivity, and an electrolyte for electrochemistry devices accompanying it. And since the 
ester-of-boric-acid radical is being fixed in the same molecule as a polymer matrix, it is compatible with high ionic 
conductivity, and film stability is excellent. Moreover, since the ester of boric acid is in the same molecule, it can also 
be used without adding the third components other than an ionicity compound, the simplification of the process at the 
time of obtaining an electrolyte film is possible, and it is very useful. The amount of installation of a polymerization 
nature machine and the amount of installation of an ester-of-boric-acid radical can be controlled by using two or more 
sorts of polymerization nature compounds shown by the formula (1) which furthermore serves as a substrate to 
arbitration, and it is very useful also from the point of a materials design. 

[0022] The ionicity compound used for the electrolyte for electrochemistry devices of this invention is mixable by the 
ratio of arbitration to the organic high molecular compound (polymerization object of a polymerization nature ester-of- 
boric-acid compound) used for this invention. As opposed to one mol of alkali metal specifically contained in an 
ionicity compound It is desirable to mix so that it may become the ratio of 2-30 mols of totals of the oxy-alkylene unit 
included in the organic high molecular compound used for this invention. It is more desirable from the point of the 
contribution to the ionic conductivity by the glass-transition-temperature fall of an organic high molecular compound to 
mix so that it may become the ratio of 2-20 mols of totals. It is still more desirable from the point of the improvement 
in ionic conductivity by the contribution to the ionic conductivity by the glass-transition-temperature fall of an organic 
high molecular compound, and increase of the number of carriers to mix so that it may furthermore become the ratio of 
2-15 mols of totals. 

[0023] Especially the class of ionicity compound used for the electrolyte for electrochemistry devices of this invention 
is not limited, and is set for a capacitor application. For example, (CH3), the quartemary ammonium salt of 4NBF4 and 
4(CH3CH2) NBF4 grade, The transition-metals salt of AgC104 grade, the 4th class phosphonium salt of 4(CH3) PBF4 
grade, LiC104, LiAsF6, LiPF6, LiBF4, LiCF3S03, Li(CF3S02) 2N, It Lil(s). Li(C2F5S02) 2N and Li (CF3S02) - 3 
C Alkali-metal salts, such as LiSCN, NaBr, Nal, NaSCN, KI, and KSCN, Organic acids, such as p-toluenesulfonic 
acid, the salt of those, etc. are mentioned, output voltage is obtained highly preferably, and dissociation constants are 
quartemary ammonium salt, the 4th class phosphonium salt, and an alkali-metal salt from a large point. 
[0024] As an ionicity compound used for the electrolyte for rechargeable batteries of this invention For example, 
LiC104, LiAsF6, LiPF6, LiBF4, LiCF3S03, Li(CF3S02) 2N, It Lil(s). Li(C2F5S02) 2N and Li (CF3S02) - 3 C 
Alkali-metal salts, such as LiSCN, NaBr, Nal, NaSCN, KI, and KSCN, are mentioned, desirable - LiC104, LiAsF6, 
LiPF6, LiBF4, LiCF3S03, Li(CF3S02) 2N, Li(C2F5S02) 2N, and Li (CF3S02)3 - it is lithium salt, such as C, Lil, 
and LiSCN. Furthermore to the electrolyte for rechargeable batteries of this invention, the salt of ion conductivity or a 
ferroelectricity, the powder of glass, etc, can be added. As powder of such a salt or glass, Sn02, BaTi03, aluminum 
203, Li20, 3 B-2s 03 and LaTi03, etc. are mentioned, for example. 

[0025] The electrolyte for electrochemistry devices of this invention can be prepared by various approaches. Although 
especially the preparation approach is not limited, since a polymerization nature ester-of-boric-acid compound 
dissolves in many low-boiling point organic solvents, this and an ionicity compound can be dissolved in a low boiler, a 
solution can be prepared, and the polyelectrolyte thin film which has dynamic reinforcement can be obtained by 
carrying out the thermal polymerization of the polymerization nature organic compound, casting this with heating and 
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removing a low boiler, for example. In addition, the thin film by the polymerization of a polymerization nature ester-of- 
boric-acid compound can also be obtained by irradiating electromagnetic waves, such as ultraviolet rays, the light, and 
an electron ray, if needed. Moreover, for example, the electrolyte thin film for electrochemistry devices can be obtained 
by kneading well the polymerization object of a polymerization nature ester-of-boric-acid compound, and an ionicity 
compound, and fabricating them. 

[0026] If it does not bar the effectiveness of this invention, even if an organic high molecular compound mixes and 
uses other organic high molecular compounds, it is satisfactory. As other organic high molecular compounds, although 
a polyacrylonitrile and acrylonitrile-methacrylic-acid copolymer, an acrylonitrile-methyl-methacrylate copolymer, a 
methacrylic-acid-styrene copolymer, an acrylonitrile styrene copolymer, an acrylonitrile-styrene-methacrylic-acid 
copolymer, an acrylonitrile-styrene-methyl-methacrylate copolymer, a styrene-maleic-acid copolymer, a polyalkylene 
glycol (meta) acrylate copolymer, etc. are mentioned, for example, it is not limited to especially these. The 
polymerization nature compound and polymerization nature ester-of-boric-acid compound which are shown by the 
formula (1) used for this invention may be mixed beforehand, an ionicity compound may be dissolved, and a 
polymerization may be carried out to this back. Other polymerization nature compounds are mixed to a polymerization 
nature ester-of-boric-acid compound, and an ionicity compound is dissolved in it, and for this back, a polymerization 
may be carried out and you may use it. Or the polymerization nature compound, the polymerization nature ester-of- 
boric-acid compound, and other polymerization nature compounds which are shown by the formula (1) used for this 
invention may be mixed beforehand, an ionicity compound may be dissolved, and a polymerization may be carried out 
to this back, 

[0027] As other polymerization nature compounds, although alkyl methacrylate, such as alkyl acrylate, such as a 
methyl acrylate and butyl acrylate, a methyl methacrylate, and methacrylic-acid butyl, the polyalkylene glycol acrylate 
shown by the following formula (3), the polyalkylene glycol methacrylate shown by the following formula (3), 
acrylonitrile, styrene, a divinylbenzene, etc. are mentioned, it is not limited to especially these, for example. 
Y[(A20)k-R]a(3) 

(Y is the residue or the hydroxy! group with 1-4 hydroxyl groups of a compound, and A20 is one sort or two sorts or 
more of mixture of the oxy-alkylene group of carbon numbers 2-4.) it is k=0-150 and a=l-4, and is kxa=0-300, and R is 
a hydrogen atom, the hydrocarbon group of carbon numbers 1-8, a cyano ethyl group, an acryloyl radical, or a 
methacryloyl radical, and at least one contains an acryloyl radical or a methacryloyl radical in a molecule. 
In the compound shown by the formula (3), Y is the residue or the hydroxyl group with 1-4 hydroxyl groups of a 
compound. An oxyethylene radical, an oxypropylene radical, an oxy-butylene radical, an oxy-tetramethylen radical, 
etc. are mentioned, and the oxy-alkylene group of the carbon numbers 2-4 shown by A20 in a formula (3) is an 
oxyethylene radical or an oxypropylene radical preferably. Moreover, one sort or two sorts or more of such mixture is 
sufficient, and any of the shape of the letter of a block and random are sufficient as the polymerization format at the 
time of two or more sorts. R is a hydrogen atom, the hydrocarbon group of carbon numbers 1-8, a cyano ethyl group, 
an acryloyl radical, or a methacryloyl radical. In the compound shown by the formula (3), at least one has an acryloyl 
radical or a methacryloyl radical in a molecule. 

[0028] Moreover, besides the above, mixed use of the ester-of-boric-acid ghost of organic solvents, such as annular 
carbonate and chain-like carbonate, cyclic ether, and the chain-like ether, a polyalkylene glycol derivative, and a 
polyalkylene glycol derivative may be carried out. As a polyalkylene glycol derivative, it is the compound shown by 
the following formula (4), and is the compound obtained by esterifying the compound shown by the following formula 
(4) by the boric acid or the anhydrous boric acid as the ester of boric acid of the polyalkylene glycol derivative shown 
by the formula (4). 
Z[(A30)1-H]b (4) 

(The residue of the compound in which Z has 1-6 hydroxyl groups, and A30 are one sort or two sorts or more of 
mixture of the oxy-alkylene group of carbon numbers 2-4, and are 1=0-600 and b=l-6, and are lxb=0-600.) 
[0029] It is possible to obtain the rechargeable battery excellent in ionic conductivity, a charge-and-discharge cycle 
property, and safety by combining the polyelectrolyte of this invention, the positive-electrode ingredient known from 
the former, and a negative-electrode ingredient. 
[0030] 

[Example] Hereafter, an example explains this invention to a detail. In addition, LiTFSI shows lithium bis 
(trifluoromethane sulfonate) imide in a sentence below. The addition of LiTFSI as an ionicity compound of an 
electrolyte constituent has a ratio whose Li ion concentration is one mol to eight mols of ether oxygen of the alkylene 
oxide by which each example and the example of a comparison are included in an electrolyte constituent. 
[0031] 2-hydroxyethyl methacrylate 260g (2.0 mols), hydroquinone monomethyl ether 0.028g, and 0.621g of boron- 
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trifluoride diethylether complexes were put into the autoclave of 5 liter capacity equipped with example of manufacture 
1 stirring equipment, the thermometer, and the pressure gage, after nitrogen gas permuted the inside of a system, 
ethylene oxide 308g (7.0 mols) was pressed fit over 3 hours on conditions with a temperature of 55 degrees C or less 
below pressure IMPa (10.0kg/cm2), and the reaction was continued for further 1 hour. Next, unreacted ethylene oxide 
was removed through air. Then, it processed on 5kPa and 70-degree C conditions for 4 hours, having added 22. 7g (they 
being 4 weight sections to the total quantity 100 weight section of an active hydrogen content polymerization nature 
. compound and alkylene oxide), and carrying out air bubbling of KYO WORD 500 (silicon-dioxide content not being 
carried out 38 .2 % of the wei^t of magnesium oxides, and 16.1 % of the weight of aluminum oxides) made from 
Consonance Chemical industry. Next, KYO WORD 500 was carried out the ** exception, and 51 Ig (polyethylene- 
glycol (E04.5) mono-methacrylate) of polymerization nature compounds of the example 1 of manufacture was 
obtained. 

2-hydroxyethyl acrylate 1 16g (1.0 mols), hydroquinone monomethyl ether 0,023g, and 0.468g of boron-trifluoride 
diethylether complexes were put into the autoclave of 5 liter capacity equipped with example of manufacture 2 stirring 
equipment, the thermometer, and the pressure gage, after nitrogen gas permuted the inside of a system, ethylene oxide 
352g (8.0 mols) was pressed fit over 4 hours on conditions with a temperature of 55 degrees C or less below pressure 
IMPa (10,0kg/cm2), and the reaction was continued for further 1 hour. Next, unreacted ethylene oxide wais removed 
through air. Then, while 23 .4g (they are 5 weight sections to the total quantity 100 weight section of an active hydrogen 
content polymerization nature compound and alkylene oxide) of KYO WORD 500 (silicon-dioxide content is not 
carried out 38.2 % of the weight of magnesium oxides and 16.1 % of the weight of aluminum oxides) made from 
Consonance Chemical industry was added and it carried out air bubbling, it processed on 5kPa and 70-degree C 
conditions for 4 hours. Next, KYO WORD 500 was carried out the ** exception, and 42 Ig (poly ethylene-glycol (E09) 
monoacrylate) of polymerization nature compounds of the example 2 of manufacture was obtained. 
[0032] 2-hydroxypropyl methacrylate 144g (1.0 mols), hydroquinone monomethyl ether 0.043g, and 0.87g of boron- 
trifluoride diethylether complexes were put into the autoclave of 5 liter capacity equipped with example of manufacture 
3 stirring equipment, the thermometer, and the pressure gage, after nitrogen gas permuted the inside of a system, 
propylene oxide 725g (12.5 mols) was pressed fit over 6 hours on conditions with a temperature of 55 degrees C or less 
below pressure IMPa (10.0kg/cm2), and the reaction was continued for further 2 hours. Next, unreacted propylene 
oxide was removed through air. Then, while 43. 5g (they are 5 weight sections to the total quantity 100 weight section 
of an active hydrogen content polymerization nature compound and alkylene oxide) of KYO WORD 2000 (silicon- 
dioxide content is not carried out 59.2 % of the weight of magnesium oxides and 33.0 % of the weight of aluminum 
oxides) made from Consonance Chemical industry was added and it carried out air bubbling, it processed on 5kPa and 
70-degree C conditions for 4 hours. Next, KYO WORD 2000 was carried out the ** exception, and 782g 
(polypropylene-glycol (P013.5) mono-methacrylate) of polymerization nature compounds of the example 3 of 
manufacture was obtained. 

2-hydroxyethyl methacrylate 260g (2.0 mols), hydroquinone monomethyl ether 0.028g, and 3.41g of tin tetrachlorides 
were put into the autoclave of 5 liter capacity equipped with example of comparison manufacture 1 stirring equipment, 
the thermometer, and the pressure gage, after nitrogen gas permuted the inside of a system, ethylene oxide 308g (7.0 
mols) was pressed fit over 4 hours on conditions with a temperature of 55 degrees C or less below pressure IMPa 
(10.0kg/cm2), and the reaction was continued for further 1 hour. Next, unreacted ethylene oxide was removed through 
air. Next, dehydration processing was carried out on 5kPa and 70-degree C conditions for 4 hours, having thrown in 
34. Ig of sodium-hydroxide water solutions 5% of the weight, and carrying out air bubbling. The neutralization salt 
generated after that was carried out the ** exception, and 51 Ig (poly etiiylene-gly col (E04.5) mono-methacrylate) of 
polymerization nature compounds of the example 1 of comparison manufacture was obtained. 
[0033] 2-hydroxyethyl acrylate 1 16g (1.0 mols), hydroquinone monomethyl ether 0.023g, and 2.81g of tin 
tetrachlorides were put into the autoclave of 5 liter capacity equipped with example of comparison manufacture 2 
stirring equipment, the thermometer, and the pressure. gage, after nitrogen gas permuted the inside of a system, ethylene 
oxide 352g (8.0 mols) was pressed fit over 5 hours on conditions with a temperature of 55 degrees C or less below 
pressure IMPa (10.0kg/cm2), and the reaction was continued for further 1 hour. Next, unreacted ethylene oxide was 
removed through air. Next, dehydration processing was carried out on 5kPa and 70-degree C conditions for 4 hours, 
having thrown in 28. Ig of sodium-hydroxide water solutions 5% of the weight, and carrying out air bubbling. The 
neutralization salt generated after that was carried out the ** exception, and 42 Ig (poly ethylene-glycol (E09) 
monoacrylate) of polymerization nature compounds of the example 2 of comparison manufacture was obtained. 
[0034] lO.Og of polymerization nature compounds of the example 2 of example of comparison manufacture 3 
comparison manufacture and 90. Og of polymerization nature compounds of the example 2 of manufacture were mixed. 
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and lOOg of polymerization nature compounds of the example 3 of comparison manufacture which is mixture was 
obtained. 

I. OOg of polymerization nature compounds of the example 2 of example of manufacture 4 comparison manufacture and 
99.0g of polymerization nature compounds of the example 2 of manufacture were mixed, and lOOg of polymerization 
nature compounds of the example 4 of manufacture which is mixture was obtained. 

[0035] 1 1.6g (0. 167 mols) of anhydrous boric acids was added to 284g (1.0 mols) of polymerization nature compounds 
of the example 1 of example 1 manufacture, and the temperature up was carried out to 80 degrees C under the dry air 
ambient atmosphere. After becoming 80 degrees C, the inside of a system is decompressed gradually, and it is dry air 
(dry air shows the air which dehydrated through the condensation mold air dryer.). It is the same as that of the 
following. The condition below pressure 2.67kPa (20mmHg) was held under aeration for 12 hours, and the water 
generated with advance of a reaction was removed. 275g of polymerization nature ester-of-boric-acid compounds of an 
example 1 was obtained by filtering after that. 

II. 6g (0.167 mols) of anhydrous boric acids was added to 468g (1.0 mols) of polymerization nature compounds of the 
example 2 of example 2 manufacture, and the temperature up was carried out to 80 degrees C under the dry air ambient 
atmosphere. After becoming 80 degrees C, the inside of a system was decompressed gradually, the condition below 
pressure 2.67kPa (20mmHg) was held under dry air aeration for 12 hours, and the water generated with advance of a 
reaction was removed. 460g of polymerization nature ester-of-boric-acid compounds of an example 2 was obtained by 
filtering after that. 

[0036] 11.6g (0.167 mols) of anhydrous boric acids was added to 869g (1,0 mols) of polymerization nature compounds 
of the example 3 of example 3 manufacture, and the temperature up was carried out to 80 degrees C under the dry air 
ambient atmosphere. After becoming 80 degrees C, the inside of a system was decompressed gradually, the condition 
below pressure 2.67kPa (20mmHg) was held under dry air aeration for 12 hours, and the water generated with advance 
of a reaction was removed. 860g of polymerization nature ester-of-boric-acid compounds of an example 3 was obtained 
by filtering after that. 

1 1 .6g (0. 167 mols) of anhydrous boric acids was added to 468g (1 .0 mols) of polymerization nature compounds of the 
example 4 of example 4 manufacture, and the temperature up was carried out to 80 degrees C under the dry air ambient 
atmosphere. After becoming 80 degrees C, the inside of a system was decompressed gradually, the condition below 
pressure 2.67kPa (20mmHg) was held under dry air aeration for 12 hours, and the water generated with advance of a 
reaction was removed. 460g of polymerization nature ester-of-boric-acid compounds of an example 4 was obtained by 
filtering after that. 

[0037] 1 1.6g (0.167 mols) of anhydrous boric acids was added to 189g (0.67 mols) of polymerization nature 
compounds of the example 1 of example 5 manufacture, and 290g (0.33 mols) of polymerization nature compounds of 
the example 3 of manufacture, and the temperature up was carried out to 80 degrees C under the dry air ambient 
atmosphere. After becoming 80 degrees C, the inside of a system was decompressed gradually, the condition below 
pressure 2.67kPa (20mmHg) was held under dry air aeration for 12 hours, and the water generated with advance of a 
reaction was removed. 470g of polymerization nature ester-of-boric-acid compounds of an example 5 was obtained by 
filtering after that. 

1 1 .6g (0. 167 mols) of anhydrous boric acids was added to 284g (1.0 mols) of polymerization nature compounds of the 
example 1 of example of comparison 1 comparison manufacture, and the temperature up was carried out to 80 degrees 
C under the dry air ambient atmosphere. After becoming 80 degrees C, the inside of a system was decompressed 
gradually, the condition below pressure 2.67kPa (20mmHg) was held under dry air aeration for 12 hours, and the water 
generated with advance of a reaction was removed. 275g of polymerization nature ester-of-boric-acid compounds of the 
example 1 of a comparison was obtained by filtering after that. 

[0038] 1 L6g (0.167 mols) of anhydrous boric acids was added to 468g (1.0 mols) of polymerization nature compounds 
of the example 2 of example of comparison 2 comparison manufacture, and the temperature up was carried out to 80 
degrees C under the dry air ambient atmosphere. After becoming 80 degrees C, the inside of a system was 
decompressed gradually, the condition below pressure 2,67kPa (20mmHg) was held under dry air aeration for 12 hours, 
and the water generated with advance of a reaction was removed. 460g of polymerization nature ester-of-boric-acid 
compounds of the example 2 of a comparison was obtained by filtering after that. 

1 1 .6g (0. 167 mols) of anhydrous boric acids was added to 468g (1.0 mols) of polymerization nature compounds of the 
example 3 of example of comparison 3 comparison manufacture, and the temperature up was carried out to 80 degrees 
C under the dry air ambient atmosphere. After becoming 80 degrees C, the inside of a system was decompressed 
gradually, the condition below pressure 2.67kPa (20mmHg) was held under dry air aeration for 12 hours, and the water 
generated with advance of a reaction was removed. 460g of polymerization nature ester-of-boric-acid compounds of the 
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example 3 of a comparison was obtained by filtering after that. 

[0039] The chlorine content of the polymerization nature ester-of-boric-acid compound of the polymerization nature 
compound of each example of manufacture and the example of comparison manufacture, each example, and the 
example of a comparison was computed using ion chromatogram. Measurement for chlorine by ion chromatogram is 
faced, and it is JIS about a polymerization nature compound or a polymerization nature ester-of-boric-acid compound. 
It measures, after ashing under existence of N / 2 potassium-hydroxide ethanol solution in K0102 grade based on the 
approach of a publication, and it is JIS. The content of chlorine was computed by the calibration curve of the chloride 
ion concentration created with the chloride ion standard solution specified to K0029. A CPR yalue is JIS. K1557 Based 
on 6.8, the polymerization nature compound or the polymerization nature ester-of-boric-acid compound was dissolved 
in the methanol, potentiometric titration was performed by having made N/100 hydrochloric acid into titrant^ and it 
asked from the amount of N/100 hydrochloric acid which titration took. 

[0040] After adding 2.29g of LiTFSI(s) to 4.00g of polymerization nature ester-of-boric-acid compounds obtained in 
the example 6 example 1 as a supporting electrolyte and dissolving homogeneity in them, it slushed into the boat made 
from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, and the ion 
conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm was obtained by drying by the 
vacuum. 

After adding 2.24g of LiTFSI(s) to 4.00g of polymerization nature ester-of-boric-acid compounds obtained in the 
example 7 example 3 as a supporting electrolyte and dissolving homogeneity in them, it slushed into the boat made 
from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, and the ion 
conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm was obtained by drying by the 
vacuum. 

[0041] After adding 2.78g of LiTFSI(s) to 4.00g of polymerization nature ester-of-boric-acid compounds obtained in 
the example 8 example 4 as a supporting electrolyte and dissolving homogeneity in them, it slushed into the boat made 
from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, and the ion 
conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm was obtained by drying by the 
vacuum. 

After adding 2.28g of LiTFSI(s) to 4.00g of polymerization nature ester-of-boric-acid compounds obtained in the 
example 9 example 5 as a supporting electrolyte and dissolving homogeneity in them, it slushed into the boat made 
from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, and the ion 
conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm was obtained by drying by the 
vacuum. 

[0042] After adding 2.77g of LiTFSI(s) to polymerization nature ester-of-boric-acid compound (2)2.00g obtained in 
2,00g of polymerization nature compounds of the example 2 of example 10 manufacture, and the example 2 as a 
supporting electrolyte and dissolving homogeneity in it, it slushed into the boat made from polytetrafluoroethylene, hot 
plate thermal polymerization was carried out under argon atmosphere, and the ion conductivity macromolecule 
constituent (polyelectrolyte) with a thickness of 0.50mm was obtained by drying by the vacuum. 
[0043] After adding 2.27g of LiTFSI(s) to 4.00g of polymerization nature compounds of the example 1 of example of 
comparison 4 comparison manufacture as a supporting electrolyte and dissolving homogeneity in them, it slushed into 
the boat made from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, 
and the ion conductivity macromolecule constituent (polyelectrolyte) v^th a thickness of 0.50mm was obtained by 
drying by the vacuum. 

After adding 2.76g of LiTFSI(s) to 4.00g of polymerization nature compounds of the example 2 of example of 
comparison 5 comparison manufacture as a supporting electrolyte and dissolving homogeneity in them, it slushed into 
the boat made from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, 
and the ion conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm was obtained by 
drying by the vacuum. 

[0044] After adding 2.76g of LiTFSI(s) to 4.00g of polymerization nature compounds of the example 3 of example of 
comparison 6 comparison manufacture as a supporting electrolyte and dissolving homogeneity in them, it slushed into 
the boat made from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon atmosphere, 
and the ion conductivity macromolecule constituent (polyelectrolyte) v^th a thickness of 0.50mm was obtained by 
drying by the vacuum. 

After adding 2.78g of LiTFSI(s) to 4.00g of polymerization nature ester-of-boric-acid compounds obtained in the 
example 2 of example of comparison 7 comparison as a supporting electrolyte and dissolving homogeneity in them, it 
slushed into the boat made from polytetrafluoroethylene, hot plate thermal polymerization was carried out under argon 
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atmosphere, and the ion conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm was 
obtained by drying by the vacuum. 

[0045] After adding 2.78g of LiTFSI(s) to 4.00g of polymerization nature ester-of-boric-acid compounds obtained in 
tfie example 3 of example of comparison 8 comparison as a supporting electrolyte and dissolving homogeneity in them, 
it slushed into the boat made from polytetrafluoroethylene, hot plate thermal polymerization was carried out under 
argon atmosphere, and the ion conductivity macromolecule constituent (polyelectrolyte) with a thickness of 0.50mm 
was obtained by drying by the vacuum. 

[0046] The film which becomes independent was obtained, the film moldability and stability of a polyelectrolyte which 
were acquired in each example and the example of a comparison maintained flexibility and a configuration in the -5- 
120-degree C temperature requirement, and in using it as an electrolyte for electrochemistry devices, the good thing 
was obtained. Evaluation of the ionic conductivity of the polyelectrolyte obtained in an example 6 and the examples 4 
and 7 of a comparison was performed as follows. Each polyelectrolyte film is put between a stainless steel electrode, 
and temperature was changed under argon atmosphere, and alternating current complex impedance measurement in 
each temperature was performed, and it asked for it as ionic conductivity from the diameter of the semicircle of the 
bulk resistor component of the plot on the obtained Gauss-Argand plane (Cole-Cole plot). 

[0047] The carbon powder 20 weight section was well kneaded as the polyvinylidene fluoride powder 5 weight section 
and electric conduction material as a binder polymer with the manganic acid lithium powder 75 weight section as 
example 1 1 positive active material, and the positive-electrode ingredient with 0.10mm [ in thickness ] and a diameter 
of 10mm was obtained in hot pressing on copper foil. The metal lithium foil with about 0.08mm [ in thickness ] and a 
diameter of 10mm was used as the negative-electrode ingredient as alkali-metal ion occlusion material. The 
polyelectrolyte of an example 6 was pierced in diameter of 10mm, and it put with an above-mentioned positive- 
electrode ingredient and an above-mentioned negative-electrode ingredient, it put with the stainless steel electrode 
further, and the rechargeable battery was obtained. About the obtained rechargeable battery, after charging to 4. 15V by 
current density 200 mA/m2 at 50 degrees C or 80 degrees C, the charge and discharge which discharge to 3.50V were 
evaluated by current density 220 mA/m2 by the percentage [ as opposed to initial capacity for the discharge capacity 
per 1kg of positive electrodes of a 300 cycle repeat, the initial capacity (1 cycle eye) of each cell, a 100 cycle eye, and a 
300 cycle eye ]. 

O evaluation by the reasons of interior short circuit generating of x: which has less than 40% of discharge capacity of 
an initial capacity of **:which has the discharge capacity of less than 70% 40% or more of an initial capacity of 
O: which has 70% or more of discharge capacity of an initial capacity of :, degradation of pole material, or conductivity 
fully not being obtained is impossible - [0048] The polyelectrolyte of an example 9 was used as example 12 
polyelectrolyte, and also the rechargeable battery was constructed by the same presentation as an example 1 1, and the 
charge-and-discharge cycle trial was performed on the same conditions as an example 11. 

The polyelectrolyte of an example 10 was used as example 13 polyelectrolyte, and also the rechargeable battery was 
constructed by the same presentation as an example 1 1, and the charge-and-discharge cycle trial was performed on the 
same conditions as an example 11. 

[0049] The polyelectrolyte of the example 4 of a comparison was used as example of comparison 9 polyelectrolyte, and 
also the rechargeable battery was constructed by the same presentation as an example 1 1, and the charge-and-discharge 
cycle trial was performed on the same conditions as an example 1 1 . 

The polyelectrolyte of the example 6 of a comparison was used as example of comparison 10 polyelectrolyte, and also 
the rechargeable battery was constructed by the same presentation as an example 1 1, and the charge-and-discharge 
cycle trial was performed on the same conditions as an example 1 1 . 

[0050] The polyelectrolyte of the example 7 of a comparison was used as example of comparison 1 1 polyelectrolyte, 
and also the rechargeable battery was constructed by the same presentation as an example 11, and the charge-and- 
discharge cycle trial was performed on the same conditions as an example 11. 

[0051] The aluminum plate with an example 14 thickness of 0.50mm was used as the plate, it pierced circularly and the 
thing with a diameter of 10mm put between two plates was used as the measurement eel for the polyelectrolyte of an 
example 7. Under the argon gas ambient atmosphere with a temperature of 80 degrees C, the alternating current with a 
frequency [ of 0. IHz ] and an amplitude of lOOmV was continued, this measurement eel was given from the two-poles 
plate, and the contact surface with the polyelectrolyte of the plate of ten days and 30 days after was observed. 
O : the surface state of the contact surface is not changing at all with the time of test initiation. 
**: Although the part milked in a part of contact surface is seen, it is hardly changing, 
x: - the contact surface ~ the whole surface has corroded clearly mostly. 

The polyelectrolyte of an example 8 was used as example 15 polyelectrolyte, and also the aluminum corrosion test in 
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an alternating-voltage impression condition was performed like the example 14. 

[0052] The polyelectrolyte of the example 5 of a comparison was used as example of comparison 12 poly electrolyte, 
and also the aluminum corrosion test in an alternating-voltage impression condition was performed like the example 
14. . • 

The polyelectrolyte of the example 8 of a comparison was used as example of comparison 13 polyelectrolyte, and also 
the aluminum corrosion test in an alternating-voltage impression condition was performed like the example 14. 
[0053] The analysis value and CPR value by ion chromatogram of the polymerization nature ester-of-boric-acid 
compound obtained in the polymerization nature compound obtained in each example of manufacture, and the example 
of comparison manufacture and each example, and the example of a comparison for chlorine to Table 1 The aluminum 
corrosion test result in Table 4 and an alternating-voltage impression condition is shown for the evaluation result of a 
charge and discharge test [ in / for the electrolyte presentation of an example and the example of a comparison, and the 
evaluation result of ionic conductivity / in / for the class of ionicity compound / 2 or 25 degrees C of tables, and 80 
degrees C / 3 or 50 degrees C of tables, and 80 degrees C ] in Table 5. 
[0054] 
[Table 1] 
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[0055] The stmcture column of front Naka and M show a methacryloyl radical, and A shows an acryloyl radical. 

[0056] 

[Table 2] 
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[0057] 
[Table 3] 
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[0058] 
[Table 4] 
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[0059] 
[Table 5] 
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[0060] With the polymerization nature ester-of-boric-acid compound of this invention, it was confirmed by the 
polymerization nature compound of the example of a comparison to the thing with high chlorine content and CPR 
value that there are very few chlorine contents and a CPR value is also low. Moreover, in the electrolyte for 
electrochemistry devices which carried out the polymerization of the polymerization nature compound of this 
invention, and used it, ionic conductivity was high, the cycle property which was excellent also as an electrolyte for 
rechargeable batteries was shown, and a metal plate was not corroded, but it was confirmed that it is extremely stable. 
[0061] 

[Effect of the Invention] The polymerization nature ester-of-boric-acid compound of this invention has very few 
chlorine contents, and its CPR is also low. Since high ionic conductivity is obtained and a metal plate is not corroded in 
the load in a high temperature service when the polymerization of the polymerization nature ester-of-boric-acid 
compound of this invention is carried out and it is used as a polyelectrolyte, it is useful as an ingredient for 
electrochemistry devices, and when this electrolyte is used, a large temperature requirement is covered, it has high ionic 
conductivity, and the electrochemistry device excellent in a cycle property, safety, and stability can be obtained. 



[Translation done.] 
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dOT*!., ) 10 

[i«:«3l5 ] ^ ( 1) t'*Sfl|.S•^tt^fc•^^;^'> 

ii^^cti**;}-.'!/^:^: 0 , 5 0-9 o'azxmh'^ 

1 0 0 P P mOTt'J) Sa^tt* ^^:siXTMt-^^<^ 20 
XO{AO)nH (1) 

AO{±i)t*jg[2~4«03f=SE->'r;l^dfP'ySs n=l~l 

Qox-hh. ) 
coo 0 1] 

i^^tt*'>i!xxr;Wl:^<0M-^S:fflV>7t 30 
fcJ;tXl^^*'>ilxxr;Hl:-^oS!Jt 

[0002] 

-ri.S**<®<s -?-tOx^.;U:^-jBiTSi&m?ti'1^^(wJt 

m^^t:>ix. m.^m3^m^''nhixx\^h. jfi*-?- 

hmLuA:^yimi¥tLx.mmM's.t^-mw- 40 
mm^^^fix\^h, ^m^msLimLtzns^ 

f,zmmLtz\^mh^'it^%m%im^m^-^fix\^ 
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( E ) ( 1 ) TTHZiihm^^it^m^t^^mtfc 
liMTiit^'ymizi^ *). 5 0-9 oxuzx^m^f^T 

XO(AO)iH (1) 

AO«^^2~4«^dE-i^r;l'^U->'a. n=l~l 
OOT'*)!.. ) 

[00051 10 

-^{i, ig^-^*» 1 0 0 P P mOTT'ft 0 , if * L < 
{i2 5ppmtlTt'S)0, J:')#^L<t±l Oppmfil 
TTftl.. JgSI*«*«10 0ppmii)^^^t. list 

mt\i. B^urn^i IS K 2 2 4 1 
5. 3. 3\zwmLt:w^mim^. isoioso 

tz-iXM. =fmwmi&±h':)U^j:>iX''m^'i. 20 
m-nmzn^-tmx-i^m-^t z t mmxh t . 

^ Jt, ^ ( 1 ) Xip^flhn-^t^'^^X.XTMt-^ 
ffiC P Rffi*«3 0OT<Oi«0*«ff* L< . 1 SfelTcOt 
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X'^h. 

[0006] m^m^n:^XT}\^-^Uim^tA 
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Lxnzm-thz t ifix't t , m.it^T^<^ m 
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«^ fflv ^tz-<mmk LTffiffl-r s z t h . 4o 

[0007] *^8flTfflV^S5S| ( 1 ) Xm^tLhm.'^ 
^■^mzm^X , X\,iT9 'J n-f ;l^ifc{±;< ^' ^' U D 

^imx'hh, ^ ( 1 ) icfcv^TAo-c^jii&^m 

^vy»^ir*W^n. ntL<\it^'y:sL'hVym 
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y /l^K:? o y H^>< ^ y o y H ^IK*Si!5«;-f 

S t T\ t L < 'J^-Mt-^mzT^ y /UK';'* ^' 
^' y ;Hg5:XXr;WkRiS$-tt-& Z bXh'iktZhiiK' 

x\ i^ij d-ijf}^7i<.mmx'hmm<^t-^^cr>mi}^ 

M^ttft-&«st LXii. ^ ( 2 ) f*$A&'fk^iltr'& 

XO(AiO)aH (2) 

(XliT:^ yn-f;l^ifc«i^:J'^ ya^f /PSfftO, 
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1,^(2) {CfeorA'0-C'^§fll)iJtS»2-4O 
jf^xT;l'^L'>'a(±s if^>'3i'f'Vym. :t^i/rp 

^ri:'*<^f^>iXs ifiL<{S^^i-xf-U'y8tWi5f 
jfv-TotuyST'Jii.. i;^cc:tL^>c7)ia^;^c{i2ai 
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•C. *^i?h'jxxr;l'*<4^tl., *«>i!xXTMl: 

t:iisiir«gf ( 1) X'^^titM-^it-^ 

<r)7m&tTi-^'^mm=f-<r)=^ivvLmi. fftL<{i6/i 

~3/l<7)^HX-*^. xxr;Hl:Rjefc^UTJ±, x 
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[0020] a-^* •:7mx;^TyMb^«i: , 1 «^ 
\i2mJ±^U^LXmth^tifiX^^i>. ie^t::j: 

mumtixh. a^tt*'>i!xx-r;Wb^!|«!itfOS-^<*i 

fi. s»=5r««i«#itott-§-«BW*>4>, 5-1 ooa 

»IK<7)Jt$tCfcV^-CfflV^|.c7)*WiU<s io~9oa 

10 [0021] «-&tt;^';7i?x;^r;Wfc-&lf<50«^S:« 

fflL!^>:«PKT'{i, t^'^m^zi,^:^^itym^<r>n±.<,z 

^ xmm'^t Lx<n^^mtf'mx't i.^lx. 

* ^KxxT/i^36^i^ U V- V b y ^' :^ i: |ai-^J^+tc 

20 sf>tcs«i;^«.^ ( 1 ) X'^^^it^m^mt-^m 
i2wxk.mitt:itx\ mt^mmxs.. ^^^m 

xxf;i/2co«AS^ttEfc»J«i-r5c:tA*T'^. Mm 

m\<r>MJ)^hi>nmz^mx'hh. 

[0022] ^%m<^m.mrju xmrnrnzmx^ 

htih>(:^ymL-^mi. ^mmzmut.jxhw^^'if 

Lxmi(0]t^X'^-^ti:iti}<x^ h. MWmzii-^ 
:^ymL-^Uz-^tixt7)U:^ 'J 1 =^Mzii LX , 

30 7/\^^UyM^&(m^2'^30=tJ\^ff)imt^j:hXdlZ 

&iS.Tizx^^:fyim&^co^^^-f}^^x 'ont i 

< , $ P>l,zmi2- 1 5 t;K7)Jt*i:=3ri. J: ^ tcS-^-f 
^mm'Ht.^Witf^x^^i&Tizil 

[0023] *l^<^iS^'fl:i?^7'A'^ 

40 ayri^ffl^tcfci^TJi. <^x.tf (CH3) 4N 
BF4, (CHsCHi) 4NBF4^04^T>'t-'^i* 
IS, AgCl 04^<^^jRia, (CH3)4PBF4^ 
(04B.if^XTfi=.^M.m, LiC104, LiAsFb, L 
iPFs, LiBF4, LiCFsSOs. Li (CF3S 
Oj)jN, Li (CiF5S0i)jN. Li (CF3S 
02)3C, Li I, LiSCN, NaBr. Nal, N 
aSCN. KK KSCN^i:'cor;P;ir'J^gS. p- 

50 #OjS*»^>, 4«Rr>'*::.'>Alg, 4a*;^*-'>iK 
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[0024] *^Hflc7)Z<^Jfiffl«»«t:ffll,^^,it5-f 
JTVtt^b^ttTJi, 0l|t{fLiC 1 04: Li As 
Fs. LiPFs, LiBF*. LiCFsSOs, Li 
(CFsSOOzN, Li (CzFsSOOzN. Li 
(CF3SO2) 3C. L i I . L i SCN. NaB r, 
NaK NaSCN. KI. KSCli^i;<r>r)l'ifV^ 

ff^L<{±LiC104, LiAs 
Fb, LiPFe. LiBF4, LiCFjSOa, Li 
(CFsSOs) 2N. Li (CaPsSOi) jN. Li 10 
{CF3S02)3C. Li I, Li SCN^ircOUf-'!? 

tLTJi, ^X.{i'Sn02. BaTiOs, A I2O3. L 
i20- 3B2O3, LaTi03^:i:AfW^>tl&. 

[0025] *^BBco«^fl:^TA->f a 

tx, ^jm, -^wt, m^m(r>wi&mmMttz 

#S. "30 
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[0026] m{^'9t=Ht,-^Mi^m\m^m\m 

\mi. m-mMmt-^mi:m.-^LxmLxm 
ii>5:v\ m-msmt-^^tLxii. mmi)r^'}7 

t>cOT«=3rv^. *||BBfc:ffl(r^*>ix55^ ( 1 ) T^^ix* 

ft^ti^fi^L. ^:^ymt^mmm^^x, ti^t^h 
ti^t. { 1 ) '^^tihrn^m.'^. a^^n^Kx 



[0027] m<r)m^mt-^t Lx\i. mmry d 

Klx-h. TIK ( 3 ) X'm^tihiV:')7)V 
df u>'i/'; 3-;i.r ^' y L'- h , tib^ ( 3 ) -c^six 
i..if y nv^vy^^) zi-}v^^^ y u- h . y a 

Y[(A20)k-R]« (3) 

*T'$)0. A2O{i^Sl2-4<0:t^vr;U#^y« 

« 1 a^Jtti 2atUi(7)S-&^-c^ 0 . k = 0- 1 5 

0, a=l-4t'fc'3. *»okxa = 0— 300T* 
x^;i^, r^'yD^;l^i^:{i^^'ii'yo^;i/ST-* 

iS:{3)X7rs^ixUt-^\,z^\^X, Y(ii->-4ffl(07j< 
laSr^o^b^Oj^aSfcJiTKi^t'S)!.. ( 3 ) 
^^^^V^•C A2 0T'^^Sni)^S^2 ~4 tfO^t^v'T/U^ 

ix. »i L<tt;r^xxf-uy«s/;(±:t^>'rDt:u 
^n:wix'oc7)iasf^{i2am±coig-&t) 

•CtJ;<. 2aJjUi<^B#£0tt-^^^{syo"/i?*fe. yy 
yj>.^(n\^-fiXX'i:,k\\ R<±^«K^. ^«il:l-8 

^^'i?yD-^;l^T'*)S. 5? (3 ) T'^^fil-^b-^Ji 
^^^+{c:iJ'"^< i: t-otir^' y d-^ )i^tfd,i^ ^ 7 
yo>f;U«S-t,^. 

[00 28] ll^c±lfimti, 881^;*-+:^— H 

XL0:\>\ ni^VT/U^Uyi/On-fmmf^tLXli. 
Tifi^ ( 4 ) X'7r:^iXhit-itmX'h f},^{4) X-m^ 
hliHV r;l'=^uy^^y 3-;H5I®*<7)*'>S!x;;^t/1' 
fc LTIi. TiS^ (4 ) •C*$iX§^l:^S-*':7igi:t 
{iiE?}<*'^K(cJ: Ox;^?-/!/^!:-^!)^^*^^-^^^^*! 
m^X'hh, 

Z[(A30)i-H]b (4) 

m^m. 2-4 CO jt^ T/p^ u ymco i a* 2 aiy 

■±<OS^T*0. 1=0-600, b = l'-6T'S> 

0, xb = 0~600-C'$)5. ) 

[0029] *^C0ft^T®!?®t . ^^**>^^>»'c>^l 

y&mm, %m.^^ ^ivm, ^mzmxtzzjim, 
m&^hztmiiiX'hh. 
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[00 30] 

^ii, litTS:+(::fcv^TL iTFS i{i';f->>i»t' 
:fymt-^mt LXCOL i TF S I «0 

LT, Li-^5ryigJK*«lt;KOJt$t=2:-5Tv>5. 
[003 1]i{jtj5fll 

-V2 60g (2. Otyl') , hHD^/y^y^^;!^ 
x-T/l-O. 0 2 8gfcJ:t^E77-ft*>?^i''xf-;Px 
-T;>mo. 6 2 1 g&An, ^l*lS:g^:iyxCt:S 
MUv:t^x^L.yjj-dfvH3 08g (7. 0^;>) l:E 
:^lMPa ( 1 0. Okg/cm2) tlT, ?gg5 5x: 

tmifc. »:{CSgm^jit:T*RJ£OX^|/y;t#>'K 

H5 0 0 (K-fbV/:t^x'!7A3 8.. 2g*%. it^bT^l- 

2 2. 7 g ( -mm^^^itit-^}! T/U^ V Vis 
^i'Htf^H-il 0 0MI»t::S^LT4«ftliP) SriD 
i.. SS^^NVUy^^L^**^, 5k Pa. 7 CC^O^ 

4 ^s^aauit. mz^ a -v- k 5 o o Srrsi] 

t , SitW 1 eoS^-ft-^ ( y xf - W y ^ 'J a 
(E04. 5) ^y>(-f'9W'-h) 511g?r#;t. 
93^0112 

§<03r- h^' U-yiC 2 - 1 HpJf >'Xf-/l^T^' 'J u— 
M 1 6 g (1 . Ot;P) , h KDdfy'>'t/.x^;l^x 
-r/PO. 0 23gfeJ;tXH7-yil:*'>llxXf-;Wx- 
T/Hl*0. 4 68gl'Ail«^rt$'SS;yxtTWii 
L!tmx^uy7r^>'r<3 5 2g (8. 0^/1^) JE:^] 
IMPadO. Okg/cm2) jyTs iasss-cKH 

i^L^. i5i:lc25mSratT*KJ6<7)xf-U-y:t^vHS- 

500 (g?^b■7^^^v'>A3 8. 2*4%, gg^tT/l-S 

-^2.16. imR%. zmit^^m-t^v^j:^^) 5-2 

3. 4g (vS1feK*^*fi-&14'fl:-^i:r;U='fW:t=^ 
fHJ'iy>jyi/l^j:i^h. 5 k Pa. 7 0'Cc7)^^frCT4 

i^^saaUTt. <j:{c=Jf3-7-F5oasriP«8u, issit 

M2WM-&tt'ft^ (;K'Jxf-uy^^y 3-;KE0 
9) *y7^"JU-h) 42 1 g5:^#fc. 
[0032] 1^CT3 

h ^' 2 -h Ho=^f i/rotryM ^' J?'; 

i/'-M44g ( 1. 0t;u) . hHa^yyt/^^ 



7) !^I32 00 2-3483 23 

1 2 

^PX-T/l-0 . 0 4 3 g. H7 •y-fl:*'>#-/Xf-;PX- 

3t^rotf^y3r4rvH7 2 5g (12. S^e/U) 2:E 
:^lMPa(10. Okg/cm2) WT, iSJKS 5°C 
laTcO^f 6 B#S*HtTff A t . § t= 2 lKfSR555- 

-t*^. m»fl:^Iil (1*) 91^3-^7 

- K 2 0 0 0 mit-^i^^^iy^l^ 5 9 . 2m&%. mit 

10 t^) 5:4 3. 5g (vS1fcK3g#«-&1t^t^!f?Sfcr;P^ 

vy;r=¥v Hc^it* 1 0 oasisfc** UT smmm 

Ml . 'J L^r*5 ^> , 5 k P a , 7 O^CtfO^ 

fft-C4l^^«{raL7t. <^:t^g-V-F2 00 0SriF 

-;KP01 3. 5) 78 2gS: 

it^iSJ&f^l 

§cO:t-h^'U-yt2-hh-odfi'X-f-;l/;<^':7DU 
20 -h260g (2. 0*;i/) . t h'adfyy^;/^^;w 
X-x/PO. 0 2 8gl3it/Hffi^t^3. 4 1g^A 

ti. mmm.m:ff:^izxmmifzmxi-uy:i-iri^Y3 

08g (7. Ot;l^) SrE^}lMPa (10. 0kg/ 
cm^ ) as 5 5'CWTiO^T4«^*»ltTff 

AL, ^^t^m^KiB^^ggLf.:. mz^mmtx 
K^krh h V 'yj^mm 3 4. i g ^tSA lt . ^a:^ 

UyiJ^L^rAiii), 5k Pa. 7 0X:O^KT4^IK 

30 iS^ 1 (Om-^M^^ ( ^'Jxf-^y^^U 3-/K E O 
4. 5) =f:y^ififVU-h) 5 11g5:#;t. 
[0033] ifc«^Jil?l]2 

JS#^S. laStt*; j;t^jaE:»jy-v$-ffili.:t 5 'J -y h/l^ 
WcOJf- h P-7'C2 - 1 Hndf >'X^;^r^' 'J L^- 
M 1 6 g { 1 . 0*;l/) . h Fq^ f-;l/X 
-T/I'O. 023g. HS'fl:i82. SlgSrAil. ^1^ 
^M^;<f>^tTBmU/::^x^vyjj-:Jf H 3 5 2 g 
(8. 0^/1) &E:^]lMPa ( 1 0. Okg/c 
m2) JMT. Sg5 5'CiaTc!0^frt'5BtH*»{tTEA 

y^ttiit^ti^ 5k Pa. 7 0X:c0^mcT4^OT7ic 

M 2 <?5a^eft:^ ( ;K y xf^ U y n-yK E O 
9) tyr^"JW-h) 421gS:f|3t. 
[0034] ifc«Sgi&^J3 

itISiiljiW 2<o*-&Wt^ 1 0 . 0 g fcg!ji^j2coS 
50 J§W3W«^ttft:^10 0gS:»^. 
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9 9 . 0 g Lx , m^mx'hmm 

Acom^^t-^ 1 0 0 g«:#fc. 

[00 3 5] m^mi 

Wkm 1 <7)m^-(t-^^ 2 8 4 g ( 1 . 0 ^ /I' ) izm^ 
^•fKi 1 . 6 g ( 0. 16 7t;u) imt. ntk^ 

3?ffl^T8 0°C*t'#fflLJt. 8 0X:i:^->;t:co*>(c^ 
) ai^TtC-Cffi:^2. 6 7kPa (2 0inmHg) 

■^*'?igx;^r;Wt^i& 2 7 5 gtl^c. 
mkm2<DM^it-^m 6 8 g ( 1 . 0 {C4i;4< 

^n'isi 1. 6g (0. iei^)^) iMt. 

mmraox^tx'WS^Lfz. 8o°ci:^o/t<5o*>(c^ 

rtSr^^(=j)SEL., |g^mjimTtCTE^)2. 67k 
Pa (2 0mmHg) OT^omiSrl 2Blfia^fe5$U. K 

x-mm 2 miem ^mxxf-juit^^ a 6 

[00361IISSM3 

8Si^j3c7)a^^k-&ft8 6 9 g ( 1 . 0^;l-) (CiS* 
^^•>g!ll. 6g(0. lei^jV) iMiL.mktm< 

mm^izmi, mssii.m%nzxK:fj2. 6 7k 

Pa ( 2 0mmHg) WTiOtt^Jrl 2ef^}$L, R 

mmmzfiF-yxm.tiAimiUz, ^(r>mpm- 

t T'Hifi0iJ3<?)«-&tt*'>18xXx;Wll^^ 8 6 
Os'i^fz, 

mm4 

m.m4<Dm^it-^4 6 8 g ( i . o^;i/) t^ii* 

^-^i!! 1 . 6g (0. 16 7t;l') SrilDJt.. I^Ji^ 
#H^T8 0°C^T'#iaL7t, 8 0-Ci:^r)/-c<:0*>(c^ 

mm^i,zmEi.m^m%Tizx&:fj2. 6 7k 

Pa (2 0mmHg)OT<^«®5-12l^ia«l^L. K 

mmnm-^xm-ti^mufz. ^comrmt 

Og#^. 
[00 37] 

mtm Kom-^it^mi 89s (o. 67^:;i') .ss 

Ji0!13soa-^tt^l:^2 9 0 g ( 0 . 3 3^;l^) til* 
*>!?K1 1 . 6 g ( 0. 16 SrtlD;l. mSt^ 

#fflmT8 0-C^T'#SL?t. 8 0X:!:^i:oJt(;o*>(c^ 
rt?:l*«(ci«ffiL. Siaa3£^ilSiTtC-CE^)2. 67k 
Pa (2 0mmHg)£lT«0*t^Srl2^fm^L, R 

iztTms&m5(Dm^t^^mxxT)Ht^i:4 7 
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0 gitf^. 
ifcMl 

ifcKSfiifl^ 1 <^ft^^k-^2 8 4 g ( 1 . o*;u) t= 

itTk^n^Kl 1 . 6g (0. 16 7t;l') $-jD;i. SSJi 
^#HmT8 0-Ct-C'#?SL-^c. 8 0-Ch^-:)f^cO*> 

tmi*i^^^(=«EL. se*«^amTt^Tffi:'j2. 6 

7 k Pa (20inmHg) jaT<0*tl!S:12^H«^ 

m&ttztX'imm 1 iOS^*'>i!xAx;Hl:^*S!i 
10 S:27 5g?#^. 
[0038] Jt®fi^2 

mmm2<^m^itit-^4 6 s § (i . o^;i/) t 
li^^'i'Kii. 6g (0. leiiiu) ^tai.^ 

mMmf^T80X:tX'mbt:, 8 0*Ci:^:-^^c«*> 
(:^l*lSr^^CMEL, ^*IS^aiaT(=Tff:>j2. 6 
7k Pa (2 0mmHg) jaTi55^fc^Srl2B#aftj$ 

pm-i^i:X'imm2ff)m-^t^^m:cx^M\L-^ 

S:4 6 0gt#!t. 

20 i:t:W3 

itMimMm3<^M^it-^4 6 8 g ( 1 . O^yW) K 

fc**'^^ 11. 6 g ( 0 . 16 7^;U) S:i!ra;i. 
^#ffl^T8 0X:^-C#fflLf^, 8 0ri:^-3/i<0^. 
fc:i^rt^^«{=MffiL. |g^S§wi^TlcTffi:»j2. 6 

7kPa(20mmHg) OTc^Jtlt®^ 1 2B#iafKj^ 

L. mi^mnizf^-^x^^-thpiiimitfz. ^nm 
rmh z t x-mm 3 cr,m^t>rym:^XTiuit-^m 

«r4 6 0g#it, 

[0039] ^mmm. mm^mcom-^mt-^. # 
30 mm. mmm-^m'ym:^XTMt-^m<^m-t 

>^xi-7hi^yMziihfm^<r>m^<>z'^.txii. m-^ 

mt^tfzim-^m^m:'^XTMt-^i: J I s 

K 0 1 0 2mizmL<o:fmizmi^Lx. ^/27mity(i 
u ->Ax:? y-mm<r>^Tizxmtuz±X'9\^ 

Jis K0029 i^zm^-^tifz&m^ ^ymm 
mx ^xi^&Lt:^m^ :^ym.eoimmzj;: i^jg 

«<0**fi«-J|:aSL/S. CPRffiJiJ IS K 1 5 5 7 

6. 8ic5sift!iUT, m-^mt^mtzim-^m'ym 

40 xxf/Wb-&tS!)«:^^y-/Hij§»f$-a:s N/IOOS 

1 0 0iBg!<0»*^io*tf>t. 
[0040] ||]|feW6 

Hift^J 1 T# f>iT/cfi^*'>lgx^7^Mt-&!|i4 . 0 
Ogts iJt<ifcLTLiTFS IS'2. 29g»l 

-Mga^s-a:, sstiosasi-tSvifcTJiE^o. 5 

50 Wz. 
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mmmi 

Ogtc. 3^Si:LTLiTFSlS:2. 24g^S0 

[0041 1 ms^ms 

ll^i^J4t1l^>^lfca-&^^*'>i!xxr;Ht^4. o lo 

Ogtl, ^lgtLTLiTFSI^2. ISsBtW 
mi5iJ9 

mmm s tit ^.ti^c*-^* '^igxxx/wt:-^ 4 . o 

0 gt. S^tJ^t LTLiTFSI$:2. 28 g^jD 
[0042] IISfei5l] 1 0 

smm 2 <?)a^e-fi:-&ft 2 . 0 0 g , ^jse^i 2 -c# 
tiM-^m'ymj^^TMt-^m ( 2 ) 2 . 0 0 gcc. s 

^i:LTLiTFSI^2. 77g»L, J^Kii 

SELa;?^. T;p:j'y#H$vT. *"/br^-Maa^$ 30 
[0043] ltU0iJ4 

iti?ig)t«^j 1 «a^tt{b^4 . 0 0 g s^jgfc u 

•CLiTFSI^2. 2 7gaSjDL. J^-tcigP^-tt^t: 
^|JTb77;i'5j-DXf-^yS3^-b4HcffiLa 

itWJ5 40 
■CLiTFSIS:2. 7 6 gjfiJflL. J^-(C?tj»$-^/L' 

[00441 Jt®^J6 

lt«a!itfi»j3<^M-^t^4 . 0 0 gfcr. L 
TLiTFSI5:2. 76 gasJoL, ^^-IzMM^'^fz 



#182 0 0 2-3 483 2 3 
1 6 

mm7 

imm 2 X-n ^>iX)tM^7t^ •>KxXx/Ht;^!t?54 . 0 
Ogtc;, Sjtiei:Li:LiTFSlS:2. 7 8g^D 
Us m-izmm^itf::^. nr^^irVjymnjui-iyy 

-h.#fe«-&$it, KSi-ioeaii-t&cit-cJi^o. 5 

[00451 ifci^S 

im.m3X'm(=ivtzm^-!i-^'^m3ux=r)V^-^^A. 0 
Ogfcs 3tJ^<Stt-CLiTFS 1*2. 78g^ 

L, ^^zmm^-^ti'<k. .-ff!J-rb57;U;tDX-f l^y 

[0046] #ii}figaj, mmxMhix.tzm'ri^nm'^ 

- 5-1 2Q'Z(r^m.mm,zxmmii.^y& 
m'm. n^'!c^ir>Mxm,^%t\^xm^^i,\.z 
hfz'>xm^£%^<nff'^t>fifi, mmb. Jtim4i3 

J:t^7T'^#^.^^f^S^i•^«««c7)^ 5j-yg^Sofp«i 

^■ti:, ^"^mzmh^mim^ y^-yyy^w^^^ 

V\ #^iX;t«STO±07-p-y h (Co 1 e -Co 1 
[0047] Uttfiill 1 

*5agg?. s«W4: UTi^^^^*2 omaa5«-^<ii 
^L, hri';?.ffitc-(:iE$o. 1 omm, 

1 0 m mOjEli«15t*#^ . T;!^;* ')^W,M! y% 
"mtVXW^m. OSmm. iEglOmm<^iSiJ 

f4tt:*«e^a;^. ^h^zx=fy\^^w&,zxWi-'iUjx 
-i^^^Wz. 'i%t:,fifzz:i^mz-o\^x . sect 

K{i8 0'C(:-Cfl;85?&JS2 0 0mA/'m2{CT4. 1 
5 VST'3£«L^C^. mSEffiS2 2 OmA/m^tT 
3. 5 0V^-caii«fS^EifcmS:3O0-9->f ^/mOii 
L, ( l-tf^^'yug) , 1 OO-^-^f ^' 

/PBijit/S 0 O-t-f k gSf^OiO&m 

*Jlffl§«fc«-rSW^i-$tCTfMf Lit. 
@ : MS^§:«i07 0%UUiiOife«^«S::fi-tl. 
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C0048] HffeMl 2 

ifiii. ms&mi 1 ti^t«[i«tTr»:^?fi5ra». mm 
milt mm<r)^izxym.m-^^ ^;nsii^ff -5 
mmi3 

fzmi. mmmi 1 tntmmzx-d:mmim^. m 
mmi 1 tmmff)^i^xms!m^^ i'/umiin-o 

fc. 

[0049] Jt«fRJ9 

m=F^Kb ixmm4<7)m^=?-mmMimifz 
mi, mmi 1 t^tm.izx~d:'^m^&i^. mm 
mi ikmt^mzxm.m'^^^fi^mii^'^i::, 

mm 1 0 

^^"f-mnt ixitmiecDm^'f-^mm^mmLt: 
ma, mmmi 1 tmtmizxzdMmm^. mm 
mi itm<^mzxmLm^^ ^/usss-^o/c. 

[0 0 5 0] JttJMl 1 

^^VMnt Lximm7ff)^^=FmmM^mLti 
mii, mmmi 1 tmtmizxzd!xmm^, m 
mi 1 knm<r>^mzxm!.mt^ 

[ 0 0 5 1 ] HSHJiJl 4 

jj$o. 5 0mm<7)7!\^i-'^j^u^mubL, mmm 
TcTjift^H^sisssriig 1 0 mmmmnzniym , m 

mt(t.(7)mzm^T2,A.tii,ff)m^-^)Vbitz, zcr>m 

S-t/PSriaSS 0 X:cr)T}l'dy:;(fxmi%TI>ZX . mm 



o : mm(ommm^ii^mmmt^<^^ix\^^j: 

A : mm<^-miz&MUzSiWM.tyti.i>i>(^<^. 

X : nmm<7)im^^im^tHzm-kbx\>'>h. 
mmmi 5 

10 mi, 1 4 k mmz^mEmvmxffirtus. 
10052] immi 2 

n^'Fvmnt Lxitm\5<^-^-^wMnimuz 
ffiji. mmm 1 4bmm^z^rmsmamvn7)is. 

ms^n 3 

iS^^iB»«t ixmrnam^wimimm 

fliiti, mmmi 4}immiz-imMS.mvmT<7)7)v^ 

20 [0053] ^wmm. mwkmx'nhiif::m^it 
mmx'nti.titzm'^t^'';^ 

mmni-uc p R«sr^ 1 ic, mmiix-u^mm<r> 
WR9.m.i5i.x/^^ymcmcr^^$i. 2. 25-0 

5 0'Ciii.X^S 0-C(Cfclt«.^«M®^<73fFtt*S*S-* 

[0054] 
30 [^1] 
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